Introduction
Biogas is a term used to represent a mixture of different gases produced as a result of the action of anaerobic microorganisms on domestic and agricultural waste [1] . It usually contains 50% and above methane (CH 4 ) and other gases in relatively low proportions namely, CO 2 , H 2 , N 2 and O 2 [2] . The mixture of the gases is combustible if the methane content is more than 50 % [3] . Anaerobic digestion may be seen as a technology world widely used in the treatment of organic waste for biogas production. Anaerobic digestion that utilizes manure for biogas production is one of the most promising uses of biomass wastes as it provides a source of energy and at the same time resolving ecological and agrochemical issues [4] . The anaerobic fermentation of manure for biogas production does not reduce its value as a source of fertilizers supplement, as available nitrogen and other substances remain in the treated sludge [5] . Numerous studies have been conducted from researches all over the world in order to increase biogas yield in the anaerobic digestion. An attempt to improve biomass conversion efficiency and biogas yield are numerous: which include using two continuously stirred tank reactors [6] ; selectively retaining the solids within the reactor by holding mixing prior to effluent removal [7] ; pretreatment of manure by separating solids from digested materials in order to improve bio-degradability and accessibility [8] ; improving bacterial nutritional requirements [9] ; improving contact between bacteria and substrate using stirring [10] ; immobilizing microbes using fixed film reactor [11] ; and improving substrate composition by co-digesting with other substrate [12] ; [13] . In developed countries, the biogas technology is used on a large scale for power and heat production. It is also one of the technologies supported by governments and the international organizations such as UN and EU [14] , because it reduces greenhouse gas emissions from manure and produces renewable energy [15] ; [16] . Enhancement of the biogas production for the rural households will helps in reducing the indiscriminate felling of trees used for firewood, thereby reducing the illeffect of soil erosion, greenhouse gas emission and many more. Biogas produced from animal waste is widely used as a renewable bio-fuel source. This source of energy is regarded as cheap and clean and is also known to produce a residue with a high fertilizer value for crop production [17] ; [16] . The production of the biogas is manifested by the anaerobic bacteria that are abundantly present in the rumen of the ruminant that are considers as a waste disposal from abattoir. Taking of these advantages, the continuously supply of the rumen content from abattoir if properly managed and manipulated could generate heat through biogas production thus reducing the cost of electricity bills. To our best knowledge, the information of biogas production between different levels of cattle or goats rumen fluid on the cattle manure is rather limited. Therefore the aim of the current work was to determine the level of biogas produced from different levels of cattle and goats rumen fluid that were used as an inoculum in anaerobic digestion of cattle manure.
II.
Materials and Methods
Sample preparation
Both cattle manure and the rumen fluids derived from cattle and goats used in this study were obtained from slaughterhouse located at Department of Animal Science, Faculty of Agriculture, Universiti Putra Malaysia. The animals were fed with basal diet containing 60% of roughages and 40% of concentrates and given based on 3% DM/bwt daily intake. Rumen fluid was prepared in the following ways: approximately 2 kg of rumen content was mixed thoroughly with 15 liters of distilled water in a container. The solid content is then separated from the slurry by a filter sieve. The manure and rumen fluids sample collected are manually homogenized using hands to ensure proper mixture of all the contents. The pH of the mixture was recorded.
Experimental apparatus set up
A laboratory test of 1000 ml biodigester was operated in batch operating system. The experimental apparatus consists of biodigester and biogas measurement that was made from conical flask tightly plugged with rubber stopper and equipped with valve for biogas measurement. The inner temperature of biodigester was maintained between 34 0 C to 38 0 C and thermostatically controlled by heated water bath. Biogas formed was measured by the use of liquid displacement method as described previously by [4] .
Experimental design and procedure
Approximately 100 gram of cattle manure (M) was used as substrate. The manure was fed into each biodigester and mixed with rumen fluid (R) and distilled water (W) in several ratio resulting into five different treatment groups (M: W: R); T1 (1:1:0); T2 (1:0.75:0.25); T3 (1:0.5:0.5); T4 (1:0.25:0.75); and T5 (1:0:1) that are correspond to 0; 12.5; 25, 37.5; 50 % of rumen fluid, respectively. The composition of the substrates and inoculums used in this study is presented in Table 1 . Prior to experiment, the biodigester was flushed with CO 2 to provide an anaerobic condition. Biogas formed was measured at every 12 hours with three days intervals for 23 days. All of the samples in this experiment were run in triplicates. Significance differences between treatments were determined statistically using SAS by Duncan Multiple Range Test (DMRT). 
III. Result and Discussion
The pH values of the cattle manure and rumen fluids of cattle and goats taken before and after the experiment recorded a reading of 6.93 before and 6.57 after for cattle manure, while for the rumen fluid of the cattle recorded 7.63 (before) and 7.74 (after), and the goats rumen fluids were 7.02 (before) and 7.22 (after) respectively. Significantly difference (P<0.01) was observed in all of the treatment groups that used cattle rumen fluid as a substrate throughout the experimental period (Fig. 1) . The biogas production increased as days of fermentation increased. The highest biogas produced was in the T5 throughout the experimental periods except on the last day of sampling where T4 produced the highest biogas production (Fig.  1) . The biogas production on day 2 increased by three-fold in T5 compared to T1 when the amount of rumen fluid used in the treatment is 1:1 with the amount of cattle manure mixed in the biodigester. Among the treatment groups, T4 produced the highest biogas production at the end of the experimental periods. Enhancing biogas production rate of cattle manure using rumen fluid of ruminants www.iosrjournals.org
In the present study, the biogas production using rumen fluid of goats as a substrate had demonstrated a significant difference between the treatment groups from day 2 until day 11 of observation ( Fig. 2) . On day 2 of fermentation, the biogas produced in T5 has increased by three-fold when comparing with T1 and this is similar to what has been produced in the cattle manure mixed with rumen fluid of cattle. However, the amount of gas produced in rumen fluid of goats is not as much as recorded in the rumen fluid of cattle. Among the treatment groups, T5 recorded with the highest biogas production at the end of the experiments (Fig. 2) . The production of biogas was recorded lower at the beginning of the experiment due to the low number of methanogenic archea that are directly correspond with the rate of biogas been produced in the biodigester [18] . Our data is in agreement with a study done by [19] , in which the amount of biogas has not increased much during the first week of fermentation. The authors elucidated that this condition was due to adjustment process of the rumen microorganisms towards the available substrates. In the present study, the best performance biogas production was observed if the rumen fluid used between the ranges of 0.75 to 1 that correspond to 37.5 -50% of rumen fluid. This result is in agreement with the findings of [4] that demonstrated the optimum amount of rumen fluid that produced high level of biogas is in the range of 25-50%. Similarly, [20] reported the best performance of biodegradation for food waste and methane generation is when 20 -30% of inoculums was used in the biodigester. Moreover, no substantial difference was observed when 5% and 10% of the inoculum were used in preparation of the substrate, however the highest biogas production was recorded when rumen content was used at the amount of 15% [21] . The substrates consist of manure and rumen exhibit higher biogas production than substrates contain manure and water. In other words, specific biogas production rate per gram of treatment group consists of rumen fluid are higher than the control group. This result demonstrated that the addition of rumen fluid in the cattle manure had caused biogas production produced more than twice-fold as in comparison to cattle manure without the rumen fluid. This may suggest that abundance concentration of anaerobic bacteria content in liquid rumen works effectively to degrade organic substrate from manure. According to [22] , rumen of the ruminant contains highly anaerobic bacteria dominated by cellulolytic bacteria that are able to degrade cellulose material from manure. The used of rumen fluid as inoculums are substantially relevant in process kinetics of biogas production. Our data is in congruent with data reported by other studies that demonstrated the amount of biogas produced was seemed proportional to the initial inoculums [23] and the bovine rumen fluid inoculums had a strong effect on anaerobic bio-stabilization of fermentable organic fraction of municipal solid waste [21] ; as well as the higher percentage of inoculums gave the higher production of biogas [20] . In the present study, cattle manure inoculated with cattle rumen fluid produced higher biogas than cattle manure inoculated with goat rumen fluid. These may be attributed to the antagonism in the activities of the microorganism present in the goat rumen in association with those present in the cattle manure.
IV. Conclusion
Based on the present study, it can be concluded that the rumen fluids of cattle and goats could serve as a suitable substrate for biogas production. The best performance biogas production was observed if the rumen fluid used between the ranges of 37.5 -50% of rumen fluid. Although no significant different (P<0.05) was demonstrated when comparing between the two rumen fluids used, the biogas production rate in cattle rumen fluid is much higher than goat rumen fluid. The utilization of these substrates for biogas production could eliminate its disposal problems and create another abundant source of sustainable energy. The data generated from this study also provide a basis for future work in determining the best retention time for both substrates in biogas production.
